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(54) BASE STATION FOR MOBILE COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a radio base 
station and to reduce power consumption. 
SOLUTION: Received frequency multiplexed signals at 
antennas 47 and 48 of a radio base station 3 are further 
frequency-multiplexed, optically transmitted to a 
centralized base station 2, demultiplexed and 
demodulated later. A level comparator 63 detects a level 
for each wave of received signal, outputs a 1st switch 
control signal for selecting the reception antenna of the 
received signal containing no minimum level as a 
transmission antenna, compares the levels of radio 
signals from the same mobile terminal equipment for 
each wave and outputs a 2nd switch control signal for 
instructing the selection of the radio signal at the much 
higher level. A selection switch means 32 selects the demodulated signal of an antenna path 
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shown by the 2nd switch control signal for each wave and sends that signal to an exchange 
station 1. Besides, a multiplexing means 62 multiplexes the transmitted signal and the 1st 
switch control signal and optically transmits them to the radio base station 3. At the radio base 
station 3, the 1st switch control signal is demultiplexed from the transmitted signal and 
inputted to a changeover switch means 64. The changeover switch means 64 switches the 
transmitted signal to the antenna shown by the 1st switch control signal. 
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* NOTICES * ^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Two or more migration terminals and the base transceiver station of the diversity method 
which performs a frequency multiplex radio transmission, In the base station in the migration 
communication system which consists of the concentration base station which is connected with this 
base transceiver station and a bidirectional optical fiber, and which was both connected to the exchange 
A modulation means to modulate the sending signal to which tiie transmitting system circuit of said 
concentration base station has been sent from said exchange, A 1st multiplexing means to multiplex the 
1st switch control signal which directs selection of the sending signal modulated with this modulation 
means, and an antenna path, The 1st electrical and electric equipment / an optical conversion means to 
change into a lightwave signal the sending signal and switch control signal which were multiplexed by 
this 1st multiplexing means are provided and constituted. The 1st light / an electric conversion means to 
change into an electrical signal tihe output lightwave signal of said 1st electrical and electric equipment / 
optical conversion means transmitted to one optical fiber among said both directions in the transmitting 
system circuit of said base transceiver station, A separation means to separate the sending signal and the 
1st switch control signal which were changed into the electrical signal with this 1st light / electric 
conversion means, The inside of a magnification means to amplify the separated sending signal, and the 
1st and 2nd antennas of said diversity method, A change-over-switch means to perform control which 
connects this magnification means to the antenna of the path which said 1st switch control signal shows 
is provided and constituted. A 2nd multiplexing means to multiplex the 1st and 2nd antenna input signal 
from two or more aforementioned migration terminals received with said 1st and 2nd antennas in the 
receiving system circuit of said base transceiver station, The 2nd electrical and electric equipment / an 
optical conversion means to change into a lightwave signal the signal multiplexed by this 2nd 
multiplexing means are provided and constituted. The 2nd light / an electric conversion means to change 
into an electrical signal the output lightwave signal of said 2nd electrical and electric equipment / optical 
conversion means transmitted to the optical fiber of another side among said both directions in the 
receiving system circuit of said concentration base station, A separation means to divide into the 1st and 
2nd antenna input signal the multiplexed signal changed into the electrical signal with this 2nd light / 
electric conversion means, A 1st and 2nd recovery means to restore to the 1st and 2nd antenna input 
signal separated with this separation means. Level is detected for every wave about two or more radio 
signals which constitute the 1st and 2nd antenna input signal to which it restored with this 1st and 2nd 
recovery means. While outputting said 1st switch control signal which chooses as a transmitting antenna 
the receiving antenna of the antenna input signal of the direction which does not contain a radio signal 
with the lowest level A level comparison means to output the 2nd switch control signal which compares 
the level of the radio signal from the same migration terminal, and directs selection of the radio signal of 
higher level for every wave, The base station in the migration communication system characterized by 
providing the selection switching means which chooses the radio signal of higher level for every wave 
among the radio signals from the same migration terminal outputted from said 1st and 2nd recovery 
means by this 2nd switch control signal, and is sent out to said exchange. 
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[Claim 2] Replace with said level comparison means and the number of radio signals of level lower than 
the threshold set to arbitration among two or more frequency multiple signals which constitute the 1st 
and 2nd antenna input signal to which it restored with said 1st and 2nd recovery means is detected. The 
base station in the migration communication system according to claim 1 characterized by establishing a 
threshold level comparison means to output the 1st switch control signal which chooses the receiving 
antenna of the antenna input signal of the direction with few these detection as a transmitting antenna to 
said 1st multiplexing means. 

[Claim 3] The base station in the migration communication system according to claim 1 characterized 
by establishing an error rate detection means to output the 1st switch control signal which chooses as a 
transmitting antenna the receiving antenna of the antenna input signal which replaces with said level 
comparison means, detects the error rate of the 1st and 2nd antenna input signal to which it restored with 
said 1st and 2nd recovery means, and does not include the signal of the worst error rate to said 1st 
multiplexing means. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the base station in migration communication system. 
The migration communication system with which the migration terminals which are a portable 
telephone or a land mobile radiotelephone machine conmiunicate through a base station can hold many 
subscribers now extremely in the limited frequency band using many eels which are the electric-wave 
zones of a base station. 

[0002] Thus, in the cellular communication system using a eel, if a eel is made small, frequency use 
effectiveness will improve. So, recently, the so-called development of the microcell method which set 
the eel radius to hundreds of m thru/or dozens of m in preparation for future need is furthered. 
[0003] By this microcell method, since the number of base stations becomes huge and that installation 
location turns into locations which are hard to install, such as a wall surface [ of a building ], and pubUc 
telephone booth top, small and simplification of a base station are demanded. 
[0004] 

[Description of the Prior Art] The block block diagram of the base station in the migration 
communication system of the microcell method by the conventional example is shown in drawing 10 , 
and the explanation is given to it. 

[0005] In this drawing, it is the concentration base station where the sign 1 was connected to the 
exchange and 2 was connected to the exchange 1, and the base transceiver station where 3 was 
connected to the concentration base station 2 by optical fibers 4 and 5, and the migration terminal and 
radio which are not illustrated are performed. 

[0006] A base transceiver station 3 does not form one eel, and Time Division Multiplexing is carried out 
and it receives it at the same time it carries out frequency multiplex [ of the radio signal from two or 
more migration terminals which are not illustrated ]. This reception is based on a diversity method. 
[0007] Moreover, two or more base transceiver stations which a base transceiver station 3 is installed on 
the wall surface of a building and a public telephone booth etc., and were installed in a respectively 
different location are connected with one concentration base station 2 and optical fiber. 
[0008] The concentration base station 2 consists of selecting-switch section 32-1-4 with modulators 1 1, 
12, 13, and 14, the matrix switch section 15 for transmission, the E/0 converter (the electrical and 
electric equipment/phototransducer) 16, the 0/E converter (light/electric transducer) 17, the matrix 
switch section 18 for reception, separation filters 19, 20, 21, and 22, demodulators 23, 24, 25, 26, 27, 28, 
29, and 30, and a level comparator 3 1 . 

[0009] A base transceiver station 3 The 0/E transducer 34, tiie E/0 transducer 35, and BPF 36, 37, 41, 
42, 54, and 55 (band pass filter), Mixers 38, 39, 51, and 52 and oscillator 40, 40', 53, and 53', 
transmission -- ** — amplifier 43 - 44 — and ~ reception -- ** — amplifier 49 50 — transmission 
and reception ~ an antenna — common use — a vessel (transmission-and-reception common machine) ~ 
45 - 46 - Maine ~ an antenna ~ 47 — and - sub - an antenna — 48 — a hybrid circuit - (- H ~) — 56 - 
- from — constituting — having 
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[0010] Each modulators 1 1-14 of the concentration base station 2 are changed and outputted to the thing 
of a high frequency and a low frequency according to the level control signal outputted from the level 
comparator 31 which mentions a modulating signal later while they modulate sending signals, such as a 
message control signal sent from the exchange 1 . 

[001 1] The matrix switch section 15 for transmission does not control to which base transceiver station 
the sending signal modulated with modulators 1 1-14 is sent out, and showed the sending-signal output 
to other base transceiver stations which are not illustrated by the broken-hne arrow head to the output 
side of the matrix switch section 15 for transmission here. 

[0012] The E/0 transducer 16 changes into a Ughtwave signal the sending signal which is an electrical 
signal outputted from the matrix switch section 15 for transmission, and outputs it to an optical fiber 4, 
The 0/E transducer 34 of a base transceiver station 3 changes into an electrical signal the sending signal 
which is a lightwave signal sent through an optical fiber 4, and outputs it to EPF 36 and 37, 
[0013] BPF36 passes only the sending signal of the high frequency changed with the modulators 1 1-14 
explained above, and passes only the sending signal of a frequency with low BPF37. By mixing with the 
output signal of an oscillator 40 the sending signal which passed BPF36, a mixer 38 is changed into a 
radio frequency and changes a mixer 39 into a radio frequency by mixing with the output signal of 
oscillator 40' the sending signal which passed BPF37. 

[0014] EPF 41 and 42 removes the unnecessary wave of the output sending signal of mixers 38 and 39. 
AmpHfier 43 and 44 amplifies the sending signal from which the unnecessary wave was removed, and 
outputs it to the transmission-and-reception common machines 45 and 46. 

[0015] The transmission-and-reception common machines 45 and 46 output the input signal from the 
migration terminal received with tiie Maine antenna 47 and the sub antenna 48 to amplifier 49 and 50 
while outputting the sending signal amplified with amplifier 43 and 44 to the Maine antenna 47 and the 
subantenna 48. 

[0016] Changing into an intermediate frequency, when mixers 51 and 52 mix with the output signal of 
an oscillator 53 and 53' the input signal amplified with amplifier 49 and 50, respectively, EPF 54 and 55 
removes the unnecessary wave of the input signal outputted from mixers 51 and 52. 
[0017] A hybrid circuit 56 compounds each input signal which passed EPF 54 and 55 by frequency 
multiplex. The E/0 transducer 35 changes the compounded input signal into a lightwave signal, and 
outputs it to an optical fiber 5. 

[0018] The 0/E transducer 17 of the concentration base station 2 changes into an electrical signal the 
input signal which is a lightwave signal through an optical fiber 5. The matrix switch section 18 for 
reception performs the selection control which outputs the input signal outputted from the 0/E converter 
17, and the input signal sent from other base transceiver stations shown by the broken-line arrow head to 
the predetermined separation filters 19-22. 

[0019] It separates into the Maine input signal received with the Maine antenna 47, and the sub input 
signal received with the subantenna 48, and separation filters 19-22 output the input signal outputted 
from the matrix switch section 18 for reception to demodulators 23-30. 

[0020] For example, supposing the input signal outputted from the 0/E transducer 17 is inputted into a 
separation filter 22 through the matrix switch section 1 8 for reception, a separation filter 22 separates the 
inputted input signal, and the Maine input signal will be outputted to a demodulator 29, and it will 
output a sub input signal to a demodulator 30. 

[0021] Demodulators 23-30 perform the recovery of the Maine input signal outputted from separation 
filters 19-22, and a sub input signal. A level comparator 3 1 compares level of the Maine input signal 
outputted from demodulators 23-30, and a sub input signal, and outputs the level control signal which 
shows whether the level of which input signal is high to modulators 11-14 and the selecting-switch 
section 32. 

[0022] For example, since the Maine input signal outputted from a demodulator 23 and the sub input 
signal outputted from a demodulator 24 are those to which the Maine antenna 47 and the subantenna 48 
received the sending signal of the same migration terminal, the input signal of an antenna 47 or 48 with 
a sufficient receive state can be recognized by detecting whether which level is high by the level 
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comparator 3 1 . 

[0023] Selecting-switch 32-1-4 choose a recovery signal according to the selecting-switch control signal 
outputted from a level comparator 31, respectively, and they output it to the exchange 1. According to 
the base station which was explained above, the input signal of an antenna 47 or 48 with a sufficient 
receive state can be sent out to the exchange 1. 
[0024] 

[Problem(s) to be Solved by the Invention] By the way, in the base station of the migration 
communication system of the conventional microcell method mentioned above, in order to realize 
diversity reception, the amplifier 43 and 44 for transmission must be formed for every [ two or more 
antennas 47 and ] 48. However, the amplifier 43 and 44 for transmission is a broadband, and since it 
must perform signal magnification so that it can transmit with a high level, it serves as a high power 
type. Moreover, a high power type thing becomes quite large-sized. 

[0025] When two or more such amplifier 43 and 44 for transmission was used, there was a problem 
from which the miniaturization and low-power-izing which are required of the base transceiver station 3 
of a microcell method are prevented. This invention is made in view of such a point, and aims at 
offering the base station in the migration communication system which can attain a miniaturization and 
low-power-izing of a base transceiver station. 
[0026] 

[Means for Solving the Problem] The principle Fig. of tiie base station in the migration communication 
system of this invention is shown in drawing 1 . The base station shown in this drawing consists of two 
or more migration terminals which are not illustrated, the base transceiver station 3 of the diversity 
method which performs a frequency multiplex radio transmission, and the concentration base station 2 
which is connected with this base transceiver station 3 and the bidirectional optical fibers 4 and 5 and 
which was both connected to the exchange 1 . 

[0027] A modulation means 61 by which this invention modulates the sending signal to which the 
transmitting system circuit of the concentration base station 2 has been sent from the exchange 1, A 1st 
multiplexing means 62 to multiplex the 1st switch control signal which directs selection of the sending 
signal modulated with the modulation means 61, and an antenna path. The 1st electrical and electric 
equipment / an optical conversion means 16 to change into a lightwave signal the sending signal and the 
1st switch control signal which were multiplexed by the 1st multiplexing means 62 are provided and 
constituted. The 1st light / an electric conversion means 34 to change into an electrical signal the output 
lightwave signal of the 1st electrical and electric equipment / optical conversion means 16 transmitted to 
one optical fiber 4 among both directions in the transmitting system circuit of a base transceiver station 
3, A separation means 65 to separate a sending signal and the 1st switch control signal, and a 
magnification means 43 to amplify the sending signal changed into the electrical signal with the 1st 
Ught / electric conversion means 34, A change-over-switch means 64 to perform control which connects 
the magnification means 43 to the antenna of the path which the 1 st switch control signal shows among 
the 1st and 2nd antennas 47 and 48 of a diversity method is provided and constituted. A 2nd 
multiplexing means 56 to multiplex the 1st and 2nd antenna input signal from the migration terminal 
received with the 1st and 2nd antennas 47 and 48 in the receiving system circuit of a base transceiver 
station 3, The 2nd electrical and electric equipment / an optical conversion means 3 5, to change into a 
hghtwave signal the signal multiplexed by the 2nd multiplexing means 56 are provided and constituted. 
The 2nd light / an electric conversion means 17 to change into an electrical signal the output lightwave 
signal of the 2nd electrical and electric equipment / optical conversion means 35 transmitted with the 
optical fiber 5 of another side among both directions in the receiving system circuit of the concentration 
base station 2, A separation means 22 to divide into the 1st and 2nd antenna input signal the multiplexed 
signal changed into the electrical signal with the 2nd light / electric conversion means 17, 1st and 2nd 
recovery means 29 and 30 to restore to the 1st and 2nd antenna input signal separated with the 
separation means 22, Level is detected for every wave about two or more radio signals which constitute 
the 1st and 2nd antenna input signal to which it restored with the 1st and 2nd recovery means 29 and 30. 
While outputting the 1st switch control signal which chooses as a transmitting antenna the receiving 
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antenna of the antenna input signal which does not contain a radio signal with the lowest level A level 
comparison means 63 to output the 2nd switch control signal which compares the level of the radio 
signal from the same migration terminal, and directs selection of the radio signal of higher level, It 
consists of selection switching means 32 which choose the radio signal of level higher than the inside of 
the radio signal from the same migration terminal outputted by the 2nd switch control signal from said 
1st and 2nd recovery means 29 and 30 for every wave, and are sent out to the exchange 1. 
[0028] 

[Function] According to this invention mentioned above, the modulating signal transmitted from two or 
more migration terminals is received by the 1st antenna 47 and the 2nd antenna 48 of a base transceiver 
station 3, and frequency multiplex [ of the 1st and 2nd antenna input signal ] is carried out with the 2nd 
multiplexing means 56. 

[0029] This multiplexed signal is changed into a lightwave signal with the 2nd electrical and electric 
equipment / optical conversion means 35, and is inputted into the 2nd light / electric conversion means 
17 of the concentration base station 2 through an optical fiber 5. It is changed into an electrical signal 
here, this changed multiplexed signal is separated into the 1st and 2nd antenna input signal by the 
separation means 22, the 1st antenna input signal gets over with the 1st recovery means 29, and the 2nd 
antenna input signal gets over with the 2nd recovery means 30, and is outputted to the level comparison 
means 63 and the selection switching means 32. 

[0030] With the level comparison means 63, level is detected for every wave about each modulating 
signal which constitutes the 1st and 2nd antenna input signal, while outputting the 1st switch control/ 
signal which chooses as a transmitting antenna the receiving antenna of the antenna input signal which, 
does not contain a radio signal with the lowest level, the level of the radio signal from the same 
migration terminal is compared, and the 2nd switch control signal which directs selection of the radio 
signal of higher level is outputted. 

[003 1] This 2nd switch control signal is outputted to the selection switching means 32, and the selection 
switching means 32 chooses the signal outputted from the 1st or 2nd recovery means 29 which the 2nd 
switch control signal shows, or 30, and sends it out to the exchange 1 . 

[0032] On the other hand, the 1st switch control signal is outputted to the 1st multiplexing means 62, 
and the 1st multiplexing means 62 carries out frequency multiplex [ of the 1st switch control signal and 
the sending signal outputted from the modulation means 61 ]. After it is sent out through an optical fiber 
4 to the 1st light / electric conversion means 34 of a base transceiver station 3 after this multiplexed 
signal was changed into the lightwave signal with the 1st electrical and electric equipment / optical 
conversion means 16, and it is changed into an electrical signal here, it is amplified with the 
magnification means 43 . 

[0033] The change-over- switch means 64 performs control which connects the output of the 
magnification means 43 to the 1st or 2nd antenna 47 or 48 according to the 1st switch control signal. 
That is, an antenna with high receiving level will be chosen as a transmitting antenna. 
[0034] According to the above base stations, the magnification means for transmission corresponding to 
the number of antennas is not needed for the base transceiver station 3 of a diversity method like before, 
but it ends with one magnification means for transmission. 

[0035] In itself, the magnification means for transmission is high power, and since it is large-sized and 
weight remarkable in respect of power consumption and size is occupied as a component part of a base 
transceiver station 3, when it can be managed with one, it will contribute to low-power-izing and a 
miniaturization of a base transceiver station 3 greatly. 
[0036] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Dra wing 2 
is the block block diagram of the base station in the migration communication system of the microcell 
method by the 1st example of this invention. The same sign is given to the part corresponding to each 
part of the conventional example shown in drawing. 10 in the 1st example shown in this drawing 2. , and 
that explanation is omitted. 

[0037] Difference with the concentration base station 2 of the conventional example which first was 
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shown in the concentration base station 2 shown in drawing 2 and drawing 10 is described. In the 
concentration base station 2 shown in drawing 2 , different components from the concentration base 
station 2 of the conventional example shown in drawing. 10 are modulators 58, 59, 60, and 61 and a level 
comparator 63. Moreover, the hybrid circuit 62 was connected between the matrix switch section 15 for 
transmission, and the E/0 converter 16 as a new component. 

[0038] In tiie base transceiver station 3 shown in drawing 2 , although the receiving path was constituted 
like the base transceiver station 3 of the conventional example shown in drawing 10 , a mixer 38, an 
oscillator 40, BPF41, amplifier 43, and the circuit changing switch section 64 were provided between 
the 0/E converter 34 and the transmission-and-reception common machines 45 and 46, and it 
constituted the transmitting path in it. 

[0039] The modulators 58-61 of the concentration base station 2 shown in drawing 2 modulate sending 
signals, such as a message control signal sent from the exchange 1, and output them to the matrix switch 
section 15 for transmission. 

[0040] A hybrid circuit 62 performs the 1st switch control signal SC 1 and the frequency multiplex 
which are outputted from the level comparator 63 which mentions later the modulation sending signal 
outputted from the matrix switch section 15 for transmission, and outputs them to the E/0 converter 16. 
[0041] A level comparator 63 compares each level of the Maine input signal A in the same base 
transceiver station 3 outputted from demodulators 23-30, sub input-signal A', B and B', C and C, and D 
and D', and has the composition that SCI -M are outputted selecting- switch section 32-1-4, 
respectively, and they are shown in a hybrid circuit 62 at drawing 3 , in the switch control signal SC 1 
acquired from a comparison result. 

[0042] However, the configuration of drawing 3 showed only the element which performs comparison 
processing of the Maine input signals A, B, C, and D which are receiving system signals in the Maine 
antenna 47 and the subantenna 48 of a base transceiver station 3 which are shown in .dra\\ing„2 , sub 
input-signal A', B', C, and D'. 

[0043] Moreover, since the same was said of the comparison processing configuration of the Maine 
input signal and a sub input signal which is a receiving system signal in other base transceiver stations 3 
which are not illustrated, it omitted in drawing 3 . Therefore, the level comparator 66 shown in drav^dng 
3 detects the level of the Maine input signals A, B, C, and D, sub input-signal A', B', C, and D', and 
outputs the information on a signal with respectively higher level to the SW control section (switch 
control section) 67 by the information on Maine which does not contain an input signal with the lowest 
level, or a sub input signal and A, A, B and B', C and C, and D and D'. 

[0044] the 2nd for choosing a signal with respectively higher level for the 1st switch control signal SC 1 
for the SW control section 67 choosing the receiving antenna of Maine which the information sent from 
the level comparator 66 shows, or a sub input signal by A, A', B and B*, C and C, and D and D' to a 
hybrid circuit 62 ~ switch control signal SCr-1-4 are outputted to selecting-switch section 32-1-4. 
[0045] selecting-switch section 32-1-4 ~ the 2nd — the recovery signal of Maine which switch control 
signal SCI '-1-4 show, or a sub input signal is chosen, respectively, and it outputs to the exchange 1. for 
example, the 2nd ~ if it is shown that switch control signal SCl'-l chooses the path of the Maine 
antenna 47 in Signal A and A, the selecting-switch section 32-1 will choose the Maine input signal A 
outputted from a demodulator 23, and will output it to the exchange 1, and if choosing the path of the 
subantenna 48 is shown, sub input-signal A' outputted from a demodulator 24 will be chosen, and it will 
output to the exchange 1 . 

[0046] The change-over-switch section 64 controls by switching so that the signal amplified with the 
amplifier 43 for transmission may be outputted to the transmission-and-reception common machine 45 
of the antenna path which a modulation sending signal and the multiplexed 1st switch control signal SC 
1 show in a hybrid circuit 62, or 46. 

[0047] Suppose that the Maine input signal and sub input signal which are received in the Maine 
antenna 47 and the subantenna 48 of a base transceiver station 3 are a multi-carrier signal with which 
four carriers A, B, C, and D and A, B', C\ and D' were mixed as the level was shown in dmmng.4 in 
such a configuration. 
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[0048] In this case, in the level comparator 66 shown in drawing 3 of a level comparator 63, each 
carriers A, B, C, and D of the Maine input signal and a sub input signal and the level of A', B', C\ and D' 
are detected, and the information on the signal which does not contain carrier B* of the minimum level 
by the comparison of these disregard levels, i.e., the Maine input signal, is outputted to the SW control 
section 67. 

[0049] The 1st switch control signal SC 1 which shows that the antenna path which receives the Maine 
input signal is chosen in the SW control section 67 which received the information on the Maine input 
signal is generated, the 2nd which shows that a signal with respectively higher level is chosen by A, A', 
B and B', C and C, and D and D' to a hybrid circuit 62 -- switch control signal SCr-1-4 are outputted to 
selecting-switch section 32-1-4, respectively. 

[0050] selecting-switch section 32-1-4 [ and ] ~ setting ~ the 2nd — the recovery signal of the antenna 
path which receives a signal with the higher level which switch control signal SCr-1-4 show is chosen, 
respectively, and is outputted to the exchange 1 . 

[0051] On the other hand, in a hybrid circuit 62, frequency multiplex [ of the modulation sending signal 
and the 1st switch control signal SC 1 which are outputted from the matrix switch section 15 for 
transmission ] is carried out, and they are outputted to the E/0 converter 16. 
[0052] In the E/0 transducer 16, the electrical and electric equipment / optical conversion with a 
modulation sending signal and the 1st switch control signal SC 1 are performed, it is sent out through an 
optical fiber 4 to the 0/E transducer 34, and light / electric conversion is performed here. 
[0053] Among this changed modulation sending signal and the 1st switch control signal SC 1, SCI is 
extracted by BPF65 and inputted into the change-over- switch section 64. Moreover, a modulation 
sending signal is changed into a radio frequency by being mixed with the output signal frequency of an 
oscillator 40 in a mixer 38, and a unnecessary wave and SCI are further removed by BPF41. 
[0054] The modulation sending signal from which this unnecessary wave was removed is amplified with 
amplifier 43, and is outputted to the change-over-switch section 64. The change-over-switch section 64 
switches so that the modulation sending signal amplified with the amplifier 43 for transmission may be 
outputted to the transmission-and-reception common machine 45 by the side of the antenna path which 
the 1st switch control signal SC 1 shows, i.e., the path of the Maine antenna 47 which receives the 
Maine input signal. 

[0055] The sending signal amplified with amplifier 43 is outputted from the good Maine antenna 47 of a 
transceiver condition by this. Moreover, in each signal, the input signal from good Maine of a receive 
state or a subantenna can be sent out to the exchange 1, respectively. 

[0056] Since the amplifier for transmission which constitutes the base transceiver station 3 of a diversity 
method can be set to one according to the 1st example explained above, a miniaturization and low- 
power-izing of the part and a base transceiver station 3 are realizable. 

[0057] Since the amplifier for transmission had to perform signal magnification so that it could transmit 
to a high level in a broadband, although its rate of serving as high power and a large-sized type, and 
occupying to a base transceiver station 3 was large, the amplifier of the number corresponding to the 
number of antennas required to realize a diversity method conventionally was required for it. 
[0058] Therefore, the base transceiver station 3 of the 1st example can be easily attached also in 
locations which are hard to install, such as a wall surface [ of a building ], and public telephone booth 
top. Next, the 2nd example is explained with reference to drawing 5 . However, the same sign is given to 
the part corresponding to each part of the 1st example shown in drawing 2 in the 2nd example shown in 
drawing 5 , and the explanation is omitted. 

[0059] The point that the 2nd example shown in drawing 5 differs from the 1st example shown in 
drawing 2 is in the point of having formed the threshold level comparator 66 instead of the level 
comparator 63 shown in drawing 2 . The inside of two or more modulating signals with which the 
threshold level comparator 66 constitutes the Maine input signal and a sub input signal. The 1st switch 
control signal SC 2 for choosing as a transmitting antenna the antenna which detects how many signals 
of level lower than the threshold set to arbitration there are, and receives Maine of the direction with 
Uttle the number, or a sub input signal the 2nd for choosing a signal with higher level by A, A, B and B', 
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C and C\ and D and D' to a hybrid circuit 62 ~ switch control signal SC2'-l-4 are outputted to selecting- 
switch section 32-1-4. 

[0060] Here, with reference to drawing 6 and drawing.! , the configuration and actuation of the 
threshold level comparator 66 are explained. Drawing 6 is the block block diagram of the threshold level 
comparator 66, and drawing 7 is drawing showing the level of each signal of the Maine input signal and 
a sub input signal. 

[0061] As shown in drawing 6 , the threshold level comparator 66 possesses the number detecting 
elements 67 and 68 of low level signals, and the number comparator 69 of low level signals, and is 
constituted. The number detecting element 67 of low level signals compares with the level of Maine 
input-signal A-D the threshold (threshold level value) TH set to the arbitration shown in drawing 7 , and 
outputs CI signal of the level which is less than a threshold TH. The number detecting element 68 of 
low level signals compares a threshold TH with the level of sub input-signal A' - D', and outputs C2 
signals of the level which is less than a threshold TH. 

[0062] That is, since there is no signal of the level which is less than a threshold TH in the Maine input 
signal in the case of the example shown in drawing 7 , CI is set to "0." Moreover, since carrier signal B' 
is less than the threshold TH in the sub input signal, C2 is set to " 1 

[0063] The number comparator 69 of low level signals asks for any of CI and C2 are small by 
comparison, and ou^uts the 1st switch control signal SC 2 for choosing the antenna path which receives 
the Maine input signal of the value (in this case, CI) of the smaller one. 

[0064] In such a configuration, as shown in drawing 7 , when there is carrier signal B' of the level which 
is less than a threshold TH only in a sub input signal by the threshold level comparator 66, the 1st switch 
control signal SC 2 for choosing the Maine antenna 47 as a transmitting antenna is outputted to a hybrid 
circuit 62. moreover, the 2nd for choosing a signal with respectively higher level by A, A, B and B', C 
and C, and D and D' ~ switch control signal SC2'-l-4 are ou^utted to selecting-switch section 32-1-4, 
respectively. 

[0065] selecting-switch section 32-1-4 [ and ] ~ setting ~ the 2nd ~ the recovery signal of the antenna 
path which receives a signal with the higher level which switch control signal SC2'-l-4 show is chosen, 
respectively, and is outputted to the exchange 1. 

[0066] On the other hand, in a hybrid circuit 62, frequency multiplex [ of the modulation sending signal 
and the 1st switch control signal SC 2 which are outputted from the matrix switch section 15 for 
transmission ] is carried out, and they are sent out through the E/0 transducer 16 and an optical fiber 4 
to the 0/E transducer 34 of a base transceiver station 3, Among the modulation sending signal outputted 
from the 0/E converter 34, and SC2, SC2 is extracted by BPF65 and outputted to the change-over- 
switch section 64, Moreover, after a modulation sending signal is changed into a radio frequency with a 
mixer 38, an unnecessary wave and SC2 are removed by BPF41. Then, a sending signal is outputted to 
the change-over-switch section 64 through amplifier 43. 

[0067] And in the change-over-switch section 64, a switch is performed so that the modulation sending 
signal amplified with the amplifier 43 for transmission may be outputted to the transmission-and- 
reception common machine 45 by the side of the antenna path which the 1st switch control signal SC 2 
shows, i.e., the path of the Maine antenna 47 which receives the Maine input signal, and the sending 
signal amplified by this with amplifier 43 is outputted from the good Maine antenna 47 of a transceiver 
condition. Moreover, in each signal, the input signal from good Maine of a receive state or a subantenna 
can be sent out to the exchange 1 . 

[0068] Also in the 2nd example explained above, the same effectiveness as the 1st example can be 
acquired. Next, the 3rd example is explained with reference to drawing 8 , However, the same sign is 
given to the part corresponding to each part of the 1st example shown in drawing 2 in the 3rd example 
shown in drawdng 8 , and the explanation is omitted. 

[0069] The point that the 3rd example shown in drawn ng 8 differs from the 1st example shown in 
.draw.ing.2 is in the point of having used the error rate detector 75, instead of the level comparator 63 
shown in drawing,2 . The error rate detector 75 detects the error rate of Maine input-signal A-D 
outputted from demodulators 23-30, and sub input-signal A' - D'. While outputting the 1st switch control 
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signal SC 4 for choosing as a transmitting antenna the receiving antenna of the antenna input signal 
which does not include the signal of the worst error rate to a hybrid circuit 62 2nd switch control signal 
SC4' for choosing the signal of the direction with the worst sufficient error rate for every wave among 
Maine from the same migration terminal and a subantenna input signal is outputted to the selecting- 
switch section 32. 

[0070] Here, with reference to dra^ving 9 , the configuration and actuation of the error rate detector 75 
are explained. Drawing 9 is the block block diagram of the error rate detector 75. As shown in drawing 
9 , the error rate detector 75 consists of an error rate test section (BER) 76 and an error rate comparator 
77. 

[0071] The error rate test section 76 detects the error rate of Maine input-signal A-D, and sub input- 
signal A' - D and outputs the information on this detected error rate to the error rate comparator 77. 
The error rate comparator 77 compares an error rate with carrier A-D, and carrier A' - D and outputs 
the 1st switch control signal SC 4 for choosing as a transmitting antenna the antenna which receives the 
Maine input signal or sub input signal which does not include the signal of the worst error rate to a 
hybrid circuit 62. moreover, the 2nd for choosing the signal which compares an error rate by A, A', B 
and B', C and C, and D and D', respectively, and does not include the signal of the respectively worst 
error rate - switch control signal SC4'-l-4 are outputted to selecting-switch section 32-1-4, respectively. 

[0072] According to such a configuration, the receiving antenna of the antenna input signal which does 
not include the signal of the worst error rate will be chosen as a transmitting antenna, and the amplifier 
for transmission can be set to one. Therefore, also in the 3rd example explained above, the same 
effectiveness as the 1st example can be acquired. 
[0073] 

[Effect of the Invention] Since it is effective in the ability to attain a miniaturization and low-power- 
izing of a base transceiver station according to this invention, holding the good transmission quality by 
tiie diversity method as explained above, it is effective in the ability to attach also in locations which are 
hard to install, such as a wall surface [ of a building ], and public telephone booth top, easily. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2,**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the principle Fig. of this invention. 

[Drawing 2] It is the block block diagram of the base station in the migration communication system by 
the 1st example of this invention. 

ODiawhigJ.] It is the block block diagram of a level comparator shown in drawing. 2 . 

[Drawing 4] It is drawing showing an example of the Maine input signal inputted into the level detector 

shown in drawing 2 , and the selecting-switch section, and a sub input signal. 

[Drawing 5] It is the block block diagram of the base station in the migration communication system by 
the 2nd example of this invention. 

[Drawing 6] It is the block block diagram of a threshold level comparator shown in drawing S . 
[Dxawirig 7]. It is drawing showing an example of the Maine input signal inputted into the threshold level 
comparator and the selecting-switch section which are shown in drawing.5 , and a sub input signal. 
[Drawing 8] It is the block block diagram of the base station in the migration communication system by 
the 3rd example of this invention. 

[Drawing 9] It is the block block diagram of the error rate detector shown in drawing 8 . 
[Drawing 10] It is the block block diagram of the base station by the conventional example. 
[Description of Notations] 

1 Exchange 

2 Concentration Base Station 

3 Base Transceiver Station 

4 Five Optical fiber 

16 1st Electrical and Electric Equipment / Optical Conversion Means 

17 2nd Light / Electric Conversion Means 
22 Separation Means 

29 1st Recovery Means 

30 2nd Recovery Means 

32 Selection Switching Means 

34 1st Electrical and Electric Equipment / Optical Conversion Means 

35 2nd Light / Electric Conversion Means 
43 Magnification Means 

47 1st Antenna 

48 2nd Antenna 

56 2nd Multiplexing Means 

61 Modulation Means 

62 1st Multiplexing Means 

63 Level Comparison Means 

64 Change-over-Switch Means 

65 Separation Means 



http://v^ww4. ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 5/25/04 



Page 2 of 2 



66 Level Comparator 

67 SW Control Section 

68 Low Signal Detection Section 

69 Low-Level-Signal Comparator 

75 Error Rate Detector 

76 Error Rate Test Section 

77 Error Rate Comparator 



[Translation done.] 
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DRAWINGS 

[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 10] 
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PROBLEM TO BE SOLVED: To miniaturize a radio base station and to reduce power consumption 
SOLUTION: Received frequency multiplexed signals at antennas 47 and 48 of a radio base station 3 are 
further frequency-multiplexed, optically transmitted to a centralized base station 2, demultiplexed and 
demodulated later. A level comparator 63 detects a level for each wave of received signal, outputs a 1st 
switch control signal for selecting the reception antenna of the received signal containing no minimum 
level as a transmission antenna, compares the levels of radio signals from the same mobile terminal 
equipment for each wave and outputs a 2nd switch control signal for instructing the selection of the radio 
signal at the much higher level. A selection switch means 32 selects the demodulated signal of an 
antenna path shown by the 2nd switch control signal for each wave and sends that signal to an 
exchange station 1. Besides, a multiplexing means 62 multiplexes the transmitted signal and the 1st 
switch control signal and optically transmits them to the radio base station 3. At the radio base station 3 
the 1st switch control signal is demultiplexed from the transmitted signal and inputted to a changeover 
switch means 64. The changeover switch means 64 switches the transmitted signal to the antenna 
shown by the 1st switch control signal. 
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^/^^7'Tyf-^4 8*^§^tL>'^ttfO^^OT^ MixcTJU-'^ 
^l-^^SV^**^ l^'^/l^Jtigf^S 1 Ti^tiJ-tl. ^ k tc J: o 
T . S(t«.^<0 J: l-^r y-r-^4 7 X{44 8TtfOSftft-§- 
Srf^T't' hiiot,z^j:r,X^^^. 

[00 23] msix^ •y^3 2- 1— 4(i. 
<)Vim^3 it^h^-h^fLhmmx-i -y^umm^^z 
m ^w.mm^i:mtRLX3mm i . &±mm 

LtzXo^^mtmizJitH^. mz^m^cr,j:\-*Tyr- 
i-4 7Xli4 8 T'cOSfifl-^^ 1 ^i* ffi-TS ^ k 

[0024] 

[§%Bfl/&>'fl¥»5LJ;dk-f6ilffl3 kC^T\ ii^L/ct^ 

v^T. r-<^<-yf-^^m^^-r^rzMzi,inm.<7)T 
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4{±, jj^mTR-^^u^iux-'^mx-^ Sid izimm 

[0 0 25] ZCDH^j:mmmTyy4 3. 4 4 5-1t$!c 
[00263 

mz. ^miizim^titzm'pmtm2ti}>(,&^. 
[00273 *%Bj(i, m'¥&im2commmm^. 
^mm 1 t^i^m(:>tLx^timmm^t:^m-rh^m^fS: 

6 1b. ^m^m 1 T^^tifzmmm^bryy'^ 
m^co^MiRi:i^^-r&mix^ >y^mmmnbi:^n-{t 
■t^m 1 ^»t#S6 2 1 , ^ 1 ^S'fk^ge 2 1 0 

■^tc^lft-r-SIS 1 1 6 t SrftfilLT^K 

15 3 4 k . iUffiffi^km 1 "/f-$iJffllfi-^5r^SI-f-6 

mi^^e 5b. mi 3 4 T^mft-^ 
c^8i$n:tii«fi#^ti<i-r &tiiii¥a4 3 1 . r-^ 

v>'->"r 12511X^2 T>'-ft- 4 7^1X4 

#154 3 timm-humi:'^ o 'im^^ ^-#©6 4 1 
&txm27y-f-^4 7s.tx4 8X'^m-^titz^m^-m^ 
^a-ft#s 5 6 i: . ^ 2 ^a-fb^a 5 e j: 0 ^s-ft? 

iX7t«-^S:3feffi#tZ^-ri.m2a^3t^m#g 3 5 
:fr(6ic0 a *>fiil*fi05l£7 T ^< 5 Tgjli$ ilT < 2« 

^%^m5.3 5(r>]i!,-nmm^n^m^i>z^-ri> 

m 2 3fc/®^^#a 1 7 i: , m 2 3t/S^^Ji#g 1 

7 T«mft-?-(^s:m$ ixt:^m<m^^m i at/^ 2 r 
y'r-i-^mm^i,z-ii-mt&-}i-m^m22b. »m^$i2 
2X'^m^tifzm 1 a.txii2 T:^7^:^s^l^t-f■^^Iilfl-r 
6ml jtt^ig2^ira#S29. 3 Oh. mim/m2^s. 
m^f^2 9. 3ox'mm^ixti^iRr/m2Ty^i-^ 
mm^imm-^m^<^i!mm^iz-y^^x-mmizvK 



m 1 ^-^ -V 'f-mmm^^tii:hi'h b t tci, isi— coT^Ki 

lii:^!^--!. u^fUim^me 3 k , m2 x-Y 7 f-$iJWi# 
t;:J;'5Hfrf5lliJlvm2mp#S2 gain's o*-^>tti:^3 

m^^-! 'y^^f&3 2t-hmj&.^ix^, 
[0028] 

^.jllfi$il/tSII?Ifi-f-*%IRSitk^ 3 com 1 T>-f^4 

7^1/112 T>'•r-^4 8T••^^i$i^. miar/|g2r> 

[0029] ^<?D^S{L;$ix/cfl-^A^|g2«m/3t^ 
#S3 5T-3iefi#iC^}S$ix. 3t7T-f/S-5^^rtTm 
4'S«!l^ 2 com 2 3t/«SllSj|l#S 1 7 A:»3 § ii S . 

zzx-m^mmz^^n. zcTi^^tLti^m^m^ 
2 2 rm 1 &t/m 2 T >7^-^^fi«^t3:}j-M 

$ix. m 1 T^T^-t-gfiffi^A^m 1 flP^S 2 9 TUM 

$ix. m2Ty7-i'^mmm}^m2m.m^fi3oxim 

[0030 3 l^'^^/HtilS^Se 3 TJi, IS 1 Rr/^2T 

yy-±^mmmmsii.-ts,^^mm^i,z-:3\,^x~'<^mz 

T yy^-r^mm^c^mry^i-^mmT y^-r-izmi 
-t?>mi:^-( -y^mmm^trtiitj-r^bbhiz. ibj-co 

u^)\^ff)m^m'^r(/)Mm^i^-rhm2x-! -y^mmm 

[003 1 3 ciom2;2.-f -y^mmm^ii. -y 

^¥S3 2^ai:'3$ix. MiR:^^ •y^^fSt3 2li. m2 

^ -y ^%mm^-^s-tm i XMm 2 fs^^g 2 9 xti 

3 o*^i^aj:^i$ix§fi-^$:Sif?L-cxJt» 1 'vaiiai-r 

[00323 m 1 -y m 1 

^7t^#l5 1 6 X'm,^\,z^^^ ixtz^k ,%yr^ 

4 2r^t Lxmmmm 3 <om 1 ^/m^.^m^n. 3 4 

4 3T'tiig$il&. 

[003 3 3 ^m:^^ v^#a6 4{±, tl^#©4 3cO 

tiitii:mi^^ •y^mmm^i,zm.^^mixi.im2Ty'f 
-rAixiiASiz^m-tmm^no . bp^. gfii^'^ 
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[0 0 3 4] ivjL(7)Xo^£mmmi,zxni^. 

[0 0353 iM«fflii1S^f5«±. -etLgft. iSm:'3T'fi 
•O;*C^T-S>'9^^S«!i^3t0ma5p°cii: LTji»m:^ • 

tf«-^. *i^jt©3coffiMSm:»3'fL • /J«t^# < 

[00363 

mmmTh , vi <^ia 2 tc^-rm i mmiza \-^xmi 

0 Lfzm^mcD^mznm-^^ ^^^z^m-w^■i 

[00373 rn^iz^ m2i,z7fi-i-m'pmmm2bmi o 

2(w^-rft4'StlkS2t;±3V>T. HI 0i;^L/ifi!3fcM 
9, 6 0. 6 1i:. U'<Jl'it^6 3T'$>«.. iLf^ff/^ 
U y ^ XX'f 1 5 E/O^^ 1 6 1 CO^(Cif 

[00383 m 2 izijk-r m^mm 3 ic:t>»,^T{i, g« 
^m^A5m/4 6t<omt,z, $.^■^38^ ^m^4 

0. BPF4 1. TVyA3^ BJ/mm:^^ •v'i-W^tA 
[0 0 393 ll2lCS^-t^tt«St-a^2co^iffl||5 8-6 

1 1 **A>5ii^>iiT < hm^mm^m<r>m.m, 

[ 0 0 4 0 3 7''J -y ^0886 2{i, iHftfflV h U >y 

a5-rsK;U'Jtiesi6 3*>^>ai::>j$ixi,mix^ -y-f-sij 

tWft-f-SC 1 tJSI«£$it^a$:fi^-:>TE/-0^^1 6^ 
(004 1 3 l'<;l^it«SS63(±. mPS23-30*» 

<biii:?3 $ns [31— 3 X'<r>^ ^ ySftfi-f-A i; 

, BfcB' , CfcC . DtD' 

yf-SlJffllft-^SC 1 $:>'N'f yj -y HII1K6 2{C. S 
C 1 - l~4^S«;;^'f •y^gP3 2- l~4A.-?-iifix 
ai:'3-r'g>i,OT-*0. a3t=^-tJ:3^««t'5r-5TV% 

[00423 {HL. EI3<7)1SfiS;{i. EI2t3^-riEiaSt6 
^30;^-^ vr>'x-^4 imf^yry'T-rA st-fos 
fi^fi-f-t-ft^;^-^ ygffl«^A, B, c, Dfci^rs 



fift-f-A' , B' . C , D' iOj:t«JilS?:'ff^S*<5D 
[00433 S /c, m7r^^^(r)imMmm3X'Cr)^m 

mm^xh >-Sfifi^i:i^ygfifi-*oi:b«50iii 
la 3 tc^-r 6 6 (i . ^ ^-sfifi^A , 

B. C, D t-ifrSfift^A' , B' , C . D' COl/ 

■i>x\t^y'^mm^<7mmRx/AtA- . etB- , 

etc . DtD' T--^ix-fixU-^;l.c75fti,^:fe-c7)ff-f-£7) 
f»?S&sw$ijffligi5 (>^>f -y^Mm) 6 7'\tB:^-rs. 

[0 044 3 SWilJm6 7(i, lx'<./PJtKa56 6*-<i 
jM'biiT # TttSfgA^^-r^ ^ >-XJi:-9-7'^fifi-^(?)gfi 
r>-7^-^2:3itR-r-5.?ti6<7)aS 1 y ^SOffllfi^SC 1 
Sr/N^ytJ .y HUlfle 2^^. AtA' , BtB' , Ct 
c , DtD' T-?-ixmi-'^;i^i?3itv>:6-cofi-f-Sr)MiR 
•rSJtibt0lS2 -y -f-sypfi-f-sc 1 ' - 1 — 4 

tRx^ y f-ffl?3 2 - 1 ~-4^aj:^-r.s . 

[0 04 5 3 miX-{ ■y^gE3 2-l-4<i:. ^2X>f 

•V i-um^^ SCI' -1—4 *<iK-r>< >f ^-xti-y-^'s 

muim2x^ -j^umm^sc i - - i*?ft# 
A. A' ^::t>^^T^^>'T>■7^^4 7<7)MSs^M^^^■rs 

it^*-tt>cOT3bfT«f. 5MS?X-< -yf-g|53 2- Hi. 
ffi|l|l52 3 *>A>ai:^3$fLi.> >f ^-^flfi-^A^iltl^L-C 
3^«l^aj:tlL. -9-rT>7'-:h4 8c7)m^§ltRt-& 
C: t Sr^-r tcOT'S,ixtf . fSPSi 2 4 *-4>tti^j$*T.S-9- 
rSfift-^A' 5rJMS?LTic^l'sti}:>3-r^. 
[00463 -BM;^-^ •yf-SI564{±. .-nW yj -y KHIS 

6 2 x'^>^mm^t ^mit^ixx # Ttsg i x>f -y 

4 6^C. iififflT>'T4 3T'iM*i$n?tfl#*«ffi:»3Six 

hXot,zm^mtmm^'^oi,(r)Xh^. 

[00473 c:c73J:a^:«fig,tct3V^T, 
iik^ 3 C0;< >f >T :>"r -^4 7 mi^^T Vf^A 8 {Cfc 

4{C-e'7)U''<^;1^5rS^-r<t-5lC4-OC7)^r UTA, B, 

C. D^ltA'A' , B' , C . D' iim-^^iXfz-7)V^ 

[00483 :: . i^'^/uJrtlSS 6 3 3 tc^-r 
^'</i'i:b!Ka5 6 6 t^fc I . p{ ygfi^i-^ t 

fi#<50#=^rA-»JTA. B. C, DtA' , B' , C , 
D' COK^L-^i^ai^iX, Z.fLt:,W^VK,i]y(n^\,zl 
-:'TffiffiU'<./K0=5fA'yTB' S-t-*^V>fi-^, fip-/5,, 
^-f >'Sfiffi-^0'tffE*iSW$WgB6 7A.|ii:^?ix^. 
[ 0 0 4 9 3 ^^-^ >'Sfift#<?3W#8$:g(t/i S WffiiJtaigC 

6 7{3t>(,^T. :>(-<>^mm^-i:^m-rhTy7'i'm& 

S:3M*R-r-& t SrS^-tlg 1 ;^ -< -y ^mmm^ SCl:^i± 
figSn, Vs^yj -y h*[lISg6 2^. At A' , Bt 
B' , etc . DtD' X'^1x^ixV'^)]^cr>^\,^:}j(7) 
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[0 0 50] ^LT, SiR:^^ -y^gUS 2- l-4tCtJ 

[0051] — A-f r'; Hiniise 2izn\<^x. m 

ti. E/O^MIl e^vflil^Sii-S. 

[0052] E/o^Ms 1 6T'{i. ^m^mm^t^ 

[ 0 0 5 3 ] i (T^^m^tifz^mmmm^ t^ix^ y 

m.bm^-^^tL^citi,zx->xmWimimi,z^m^ir. m 
ic. BPF4ncj;r>T. ^mmafsciijm^^ti 

[0054] zco^i^mmm^^titz^mmmm^itT 

VTA 3X'^W,^iX. W^^'f -y-f-^e 4'^ai^l$ix 

mryTA 3xmWitivfz^mmmm^ti^^ti^tLh i 

[0 0 5 5] iiXlCj:-:.T, ri^T4 3 T'ti«i$/i;tiJi 
[0056] JiLhUiBH Ltz'm 1 HMIfiJt J:ii{f . ^J-M a' 

io{c-ri>ci:*i-r-#&<7)T'. ^<7)^^ Mm.mim3(D 
[0057] mmmryyii. n^i&x-mv^Mzmm 

W3RX/±m^^yt^'0. ^^«feS3(zA*^SSiJ-^ 
mX'h-yfz. 

[0 0 58] «!->T. iii*Mi?y<7)te^sjt^3{±. m 

lct^^tcBX0#ft2:^T5ii:*<-Ct!&. ^2^ 
S6fiajSria5 5-#MLTi^8«-r-&. fIL. a5lcSK-r^2 

«jfei5itcfeuTii2 t^LTtig 1 mm\(^^mznm-t 



[0059] m5{,z9r^-rm2mm\tim2\.z^.Lt.:.mi 
mmtmt£i>mi. m2{,z^si,fzv^vim.^e 3cr, 

T>7^-^^iM^iT>'-r-^^w«tl?-r^/i^6£oslx^ -y-t 

*lJtS|lfi-§-SC2 5r. /-N-f 7"i;-y h'|l]f^6 2^Ai;A' , 
BtB' . etc . DtD' T'K;L'C0sV^:^c7)fi-t 
^mK-rttztb<r>W.2X^ •yf-SiiJfflfi-^-SC 2 ' - 1 — 
4S-iMtRX^ 'yf-gPS 2 - l~4A.i±}:»3-r'&t>C0-C'J) 

[00 60] CICT'. l2l62ai/'lll7Sr#HSLTXU'-yj^ 
a )V h'Jtffi^S 6 6 Ol«Bt5.i;^iS^-^5:iaBH-t 1) . II 6 «X 

\^-/i^3)VYim^be<^y\j-/^mm^xhK>. mi 

[006 1 ] Il6{c^-rj;3lc. xb-yi^3;H<JtSS^ 
6 6{i, {SU"<.;u-fi-^Srt^tiigl56 7 . 6 8 k . ©U-^;!^ 
«#m«^g|56 9i:^AfllLT«m$ilTV^^. 
;l^-f-Sfc^aia56 7{i, ll7tc:7i^-rffi*(3^46A,tT./c^ 
ffl (Xb'-yi^ayUh'ffi) THt;>{-f >-gfift^A~D(7) 
U'^yUkSritKL., ^fflTH$:Tlll§ KvL-cOfi-^SC 
i2riU:*:-ri.. ffiK;Ht-f-St*^ai§I56 8{4. rafflTH 

H SrTIUI. U"<;;uc7)ff -^C 2 S-ai^J-r S . 
[0062] fiB*>, 07 (C^t-M<7):^^, > >f ysii<t 

T\ Cl{± roj ttch, ±tz. ^f7■■S^tfi■§■^w±}V^T 
ti^^A-Urft^B' ^SMTHSTTmoT^-^S^JOT'. C 
2{i r 1 J t:2rl.. 

[0063] (SL''</Uri-^mf$gP6 9Ji. CI. C 2 

<7)fa dco^-^iic 1 ) <r)^^>^mm^^^m-thT 

^-T-^iSSSSriMtR-f ^Jt;i6c7)|gl -y S C 

2S-tii:^-r6, 

[0064] :L^Xo-^j:mWLl,zii\\X. xw-yi/g^uh' 
it®§l 6 6 T\ mi^z^hLtzXo l<z■^-x^mm^cr,3^\,z 

^^yryT-rAi-^mmryy'^i.zmm-^fz)^ 

£01^ 1 X-f -y f-^Mi^ S C 2 . >'N-f yj -y K 6 
2^aj:tl$*tS, tfcAtA' . BkB' , CkC , 

46<7)m 2 X -f y f-SJPfl-^ S C 2 ' - 1 - 4 ^m^RX ^ 
•y^gP3 2 - l~4's.m-rixtii:^j^;^xi.. 
[0 06 5] SJXX^ ./ ^353 2- 1-4 

V^T, lg2X'f yf-^Jffllfl-^SC 2- -l-43ty'"^-fU 
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[0 06 63 — •/ HEisse 2t;t5(,^T. 

fifi-§-t ^ 1 x-f ■/■f-|iJtJDfi-§-sc 2 1 *«J^isas^a$ 
ix, E/0^M5I16, tfeyr-(^<4ii(VLXm^mi& 

4A^^>ifc^J$il.S.^i)?|jMftfl-^i:SC2c7)o*>. SC2 
tiBPF6 5tcj; OttaiSiUJim'f -y f-a564Hai:^] 

IZ^t^ § nJtf* . B P F 4 1 X-l^'i&RX/ S C 2 
^ilS. Jiom, ilift<t#tir>'T4 3^^LTtm:^ 

•y^gP6 4^ai:^3§^^. 
[00 67] ^LT. ^a]m^>f vf-gI56 4tCtj>,^T. Ig 
•y^$iJtJPfi-f-SC2*>'^-rTyT-t-^S&. &\lib;< 
-i y^<lfi^5rS<i-r&^W yT>'r-^4 7cO^?Siffl)<:o 
)IIS^*ffl§ff4 5(C. jMftfflr>'r4 3T'tiiii$ixr^^|@ 
iMfl^l■§■*^{ii:'J^^^SJ:■5^^^J]0«^;t*^^f^^^. ^ti{z 

ioT. r^-^M 3TtiflS$il!^>iiIflfi-f-*i, 
.«c7)J:V^;'<-<>'r>-7^:h47*»/i,tli:^I$ixi.. t.fz. ^ 

[00683 mM^MLfzW. 2 WeWtCtJ V t m 1 SI 

srii8Sr#asLTiKBB-rso ML. msiz^jk-rmsmm 
mi,zis\>'^xm2iz^i.fzmimimcr)^mznm'r?>si 

[00 693 m8iz7ii-tm3mmmi3m2iz7jkLtit^i 
mmmti^^tmi. 02tc^pL3tL''<.;ujt«fS6 3co 

fti^Otc. ^0^«iajSi7 5Srfflv^7t:;^(tzS)S. m^m 
t^i±JS7 5«±, fSi@g|2 3~3 0A>£>ai:^$^-l>>^>' 

^c0SmTy'r-i-^:mmT>7-tl,zmtR-r^f.ziif><r>^ 1 
X-f -yf-^iJffllfi-f-SC 4 Sr>'N-< •/ KiniJS6 2^ai:ti 

mzmtR-r?>t:iibcr)m2x-( -/^mmm^scA' 

tl?;^'f •yf-gP3 2'vtti:^j-rstoTS)-g.. 
[00 70 3 ZZX\ [19 2:#.^LT^0*<tai§ff7 5 

rT'D-y^^g^iarab'S. m9iz7jk'txdt,z^ WiOm^ta 
S7 5J4. ^o^is^as (HER) 76 m*)mim 

a!7 7*»^m$ttTV^i.. 
[007 1 3 1^0^^1357 6{4. ^Sflffi-^A- 

^di $ ix/iiS 0 ^coffilg^M migjgn 7 7 ^ai:'3-r 
■S. ^0^ibicgB7 7li. df^UTA-Dtdr^Ur 
A- ~D' tiOfSO^SrmL. S®£0^*9*Oft-t^ 

Wi-^SC4S:, ^-Wyj-y h'llIi?§6 2A.fcb;:>3f t 



fcAbA' . BtB' , CfcC- , DtD' T-fTl-fil 

\'-^fE^^miR-rhtil^com2X^ ■y^3iiH3U«^SC4 ' 
- 1 --4 S:3MJKx>f -y -f^gES 2 - 1 -4^-cix-e'iiai:^ 

[ 0 0 7 2 3 c:<7)J; ^ ^mfiict: J:ii«\ ;^JS.OMO*tO 
ft-^ -S- ^ ^ V ^ r >- -7^ -^Sfift-f- O gfl T >- 7" ^ 3*fi 

fs^tA^T-^s. fi^-oT. iv^mmLtzmsmmmiz 
a^^x i,m 1 »40ijini«ostift&#i> c t *<x^ h . 

[00733 

iwmmm m:mnLtzXr>\,z^ i^mmziiixif, 

^h^m^^hlcr)X\ !*!to(7)fiffi, i^^fl:tS'-K-y:?'Xi7) 

■¥X'^mm*^ht. 

[013 *^B^«MaillT'ft I) . 

im2 3 *5&Hfltfosg 1 mmmizx^wMmi^xf-Mz 

[ H 3 3 H 2 iZTjii- u ^ti-im^cr, yxi-y^ i^^mxh 
I.. 

[114 3 ll2(c^-r^'<.;u«ittiSSy'Wx-< vi-mz 

•tmx'hh, 

[053 ^^mcom 2 mmiiz x ^^mmm'>xf-j^i,z 
fin^mmmcr>yx:3 -y ::fm^mx$>^ , 

[063^5 iZTjk-t:^ \y"/i^3)V' HJ:bS5S<7)7o .y 
[07305 tZ^-fX 1^ -y >• 3 ;P HJrtKSsJttXStRXW 

—m^fp~-tmx'hh. 

[083 ^^B^tOSSS^ifiWiiSflKiiifti^xf-At;: 
[09308 (CiT^-tM 0 ^tb5sc7)7a -y j^bEHT'S) 
[0103 m.^m(,Zii ^^tOi^coT'o -y ^':ffifiK0T'J) 

[^^■^coiKHJ3 

1 3cJ^ 

2 mfprnim 

4. 5 %yr-^J<^ 

16 »im^5K3gjs#g 

17 m2^/m^^m^fk 
2 2 ^i-Bf#a 

2 9 Slffiill^g 

3 0 ^2ffiiW#ia 

3 2 SliR;^ -y^Wii 
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3 4 

3 5 mitt^m^^Wi^B: 

4 3 Jf^i^g 

4 7 miryri- 

4 8 m2r>'7^-^ 

5 6 »2^S-fb^ll 

6 1 Sfffl^S 

6 2 ^i^a-ft^s 

6 3 K;UJtllS^S 



6 4 tm^^-l -y^mS. 
6 5 

6 6 l/'^^PitgcgP 

6 7 SW$IJPg|5 

6 8 ffi^'<:./Wt-f-1^atig|5 

6 9 mu^/um^itmu 

7 6 m^mwm^ 

7 7 L^0*Jt«ga5 
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